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ABSTRACT
Background: Melasma is one of the most
common pigment disorders seen by a
dermatologist and often occurs among women
with darker complexion (skin type IV–VI).
Aims: The present study aimed to investigate
the epidemiology of melasma in the Indian
population and to focus on the regional
variability in the demographics, clinical
manifestations and factors that precipitate this
condition.
Methods: The present multicentric study
conducted across four regions in India
enrolled patients ([18 years) diagnosed with
melasma on Wood’s light examination.
Patients were examined to identify the
distribution of melasma. Various precipitating
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and etiological factors for melasma were
documented.
Results: The mean age of the 331 enrolled
patients with melasma was 37.2 ± 9.3 years. The
prevalence of melasma was higher in females with
a female to male ratio of approximately 4:1. The
overall population with family history was 31%,
highest in the northern region (38.5%) and lowest
in the eastern region (18.2%). The two prominent
patterns of distribution were centrofacial (42%)
and malar (39%). Only 35% of the patients were
using sunscreens. Of these, 10% of the patients
used sunscreen with SPF [50. The usage of
sunscreens was observed to be highest in the
north (69%). About 51% of women with multiple
pregnancies had a history of melasma when
compared with single women (25%) or with no
pregnancy (24%).
Conclusions: In conclusion, the result of the
study showed that there was a regional
variability in the demographics, clinical
manifestations and factors that precipitate
melasma among patients in India. There was a
strong correlation between the family history
and prevalence of melasma. Sun exposure is a
major precipitating factor in melasma, but only
10% of the patients used sunscreen with SPF
[50. Other factors such as concomitant
medication, chronicity of disease, multiple





Melasma occurs due to an increased
melanogenesis in the melanocytes [1].
Melasma is common among women with
darker complexion (skin type IV–VI) [2].
Although the prevalence of melasma has not
been investigated in most countries, melasma
accounts for about 4–10% of new cases in
dermatology hospitals [3, 4].
Melasma is a common pigmentation
disorder among Indians [5]. Malar pattern
melasma is predominant in the southern
region of India to a greater extent when
compared with the northern region [6–8].
Achar et al. demonstrated that an increased
exposure to sun, pregnancy, use of oral
contraceptives and use of cosmetics at least
five times a week contribute to the exacerbation
of melasma among the Indian population [7].
The effect of socioeconomic class of the patient,
effect of previous treatments, menopause status
and other concomitant conditions have not
been evaluated in epidemiological studies
conducted to evaluate the prevalence of
melasma [9–11].
The present study aimed to investigate the
epidemiology of melasma in Indian patients
using a multicenter collaboration study and to
focus on the regional variability in the
demographics, clinical manifestations and
factors that precipitate this condition.
METHODS
Study Characteristics
The present cross-sectional, multicentric study
was conducted at nine study centers (Bangalore
2, Hyderabad 2, Delhi 2, Kolkata 1 and Mumbai
2) across four regions (north, south, east and
West) in India over a period of 6 months (March
2012–August 2012).
The study protocol and all the amendments
were reviewed and approved by an independent
institutional ethics committee/institutional
review board (IEC/IRB). The study was
conducted in accordance with good clinical
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practice (GCP) as required by the International
Conference on Harmonization (ICH) guidelines
and adopted in Schedule Y (Amended 2005) and
also followed the Helsinki Declaration of 1975,
as revised in 2000 and 2008. Informed consent
was obtained from all patients for being
included in the study.
Inclusion and Exclusion Criteria
All male and female patients ([18 years)
diagnosed with melasma on Wood’s light
examination were included in the present
study. Employees of the investigator or those
directly involved in the study or other similar
trials were excluded from the study. Patients
who were unable to provide accurate
information regarding the condition were also
excluded.
Informed Consent
All patients were required to provide a written
informed consent approved by IRB/IEC for
participation in the study.
Study Assessments
All patients were assessed for demographics
including age, gender, marital status,
geographical location, and family history
(primary relative with melasma). Patients were
examined to identify the distribution of
melasma which was divided into four regions:
centrofacial (cheeks, forehead, upper lip, nose
and chin); malar (cheeks and nose); mandibular
(ramus of the mandible); and combination
patterns (centrofacial and malar, centrofacial
and mandibular, malar and mandibular,
centrofacial, malar and mandibular).
In addition, the age of onset, disease
chronicity (\1 year to [3 years), cosmetic
usage (including frequency and duration),
prior treatments used for melasma, etiological
factors including sun exposure, use of
sunscreen, pregnancy history, use of hormone
replacement therapy (HRT) among
postmenopausal women, oral contraceptives
use and concomitant conditions were
documented. All the patients were examined
by a board-certified dermatologist.
Data Collection
Data of all patients were collected in electronic
case report forms (e-CRFs). The completed
e-CRFs were submitted and locked for review.
All e-CRFs were reviewed by the principal
investigator to ensure entry of correct
information. The e-CRFs were also verified
with the source documents for consistency.
Statistical Analysis
The mean age of all the patients was calculated
using descriptive statistics. One-way analysis of
variance (ANOVA) was performed to determine
the statistical difference of mean age of patients
across all regions. Tukey’s post hoc analysis, a
single-step, multiple comparison procedure
performed in conjunction with ANOVA was
used to determine the difference in region with
age groups. The mean exposure for each pattern
of melasma was obtained and evaluated for
statistical significance using one-way ANOVA. A
p\0.05 was considered as statistically
significant.
RESULTS
This was a time-bound study and not number
defined and only those with a diagnosis of
melasma were enumerated and studied. A
total of 331 patients with a mean age of
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37.2 ± 9.3 years (range 20–62 years) with
melasma were included in the study. The male
(n-65) to female (n-266) ratio was 1:4; however,
the difference in ratio across the regions was not
significant (p = 0.5604) (Table 1).
Family History, Gender, and Age of Onset
Overall, a family history of melasma was
observed in 31.1% of the patients (Table 1).In
patients with melasma, family history and
gender did not show any association
(p[0.05). The proportion of the patients with
family history of melasma was highest in the
north (38.5%) and lowest in the east (18.2%)
region. The mean age of onset of melasma was
34.1 years (east 31.2 years; west 35.2 years;
north 37.2 years and south 32.5 years) and
most of the patients were diagnosed with
melasma between the age of 30 and 39 years.
(Table 2). The age of onset was not significantly
associated with the family history of melasma
(p = 0.5804).
Disease Chronicity
About 43% of the patients had a disease
chronicity of [3 years. Overall, 52% (54/103)
of the patients with a family history had disease
chronicity of [3 years, as against 39% (88/228)
of the patients, who did not have a history, but
had chronicity of [3 years (p = 0.0539).
Pattern and Type of Melasma
The predominant patterns observed in the
patients was centrofacial melasma (42%)
followed by malar (39%) melasma (Table 2). A
combination of centrofacial, malar and
mandibular melasma was observed in 2% of
the patients and centrofacial and malar in 14%
of patients. Hyperpigmentation as confluent
macules was seen in 86% (286/331) of the
patients (north 92%, east 91%, south 88% and
west 63%). The northern region showed a
higher prevalence of centrofacial (55%) and
mandibular (5%) patterns of melasma as
compared to the other regions. The western
(50%) and eastern (48%) regions demonstrated
a higher prevalence of malar pattern melasma.
An analysis of melasma pattern and regions
showed a statistically significant (p = 0.0004)
association. Multiple patterns of melasma were
observed in the southern region as compared to
any other region. In addition, the association
between the pattern of melasma and gender was
Table 1 Demographic details
Location East West North South Overall p value
Sample size (n) 44 82 78 127 331
Age (years, mean ± SD) 34.3 ± 8.9 38.6 ± 7.7 40.2 ± 9.2 35.4 ± 9.9 37.2 ± 9.3 0.0003*
Sex (M/F) (10/34) (13/69) (13/65) (29/98) (65/266) 0.5604
Marital status (married/single) (23/21) (69/13) (68/10) (97/30) (257/74) \0.001
Family history (Yes; %) 8 (18.18) 23 (28.04) 30 (38.46) 42 (33) 103 (31.11) 0.1207
n number of patients, SD standard deviation
 Chi-square test
* One-way ANOVA
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statistically significant (p = 0.0369) with higher
female patients (91%) experiencing multiple
patterns of melasma as compared to male
patients.
Effect of Other Variables on Prevalence
of Melasma
Atotalof70% patientswereexposedtosun during
the morning, and fewer patients were exposed to
sun in the afternoon (29%) and evening (4%). The
average duration of sun exposure per week across
all regions was 35.9 ± 25.7 h. The average
duration of sun exposure was higher in the
southern region (42.9 ± 33.7 h) when compared
with other regions. The association of duration of
sun exposure with gender was statistically
significant (p = 0.0105) with males having
higher sun exposure duration as compared to
females (males 1.8 ± 1.3 days; females 1.4 ± 0.9
days).
The usage of sun protection was also
recorded. Overall, only 35% (117/331) of the
patients were using sunscreens. The usage of
sunscreens was observed to be highest in the
northern region (69%) followed by the western
(44%) region. Overall, 87% of the patients from
the southern region reported no use of
sunscreen. A statistically significant (p\0.05)
relationship was observed between sunscreen
usage and regions. Among the patients using
sunscreen, only 10% of the patients reported
using a sun protection factor (SPF)[50. Among
the patients using sunscreens, almost 73% of
the patients reported having used sunscreens
daily. The use of cosmetics was observed in 35%
of the overall population. Cosmetics were used
either occasionally (1%), two times a week (3%)
or three times a week (2%). The highest use of
cosmetics was observed in the eastern region
(50%), western region (45%) and southern
region (32%).
The association between the pattern of
melasma and cosmetic usage was evaluated.
Multiple patterns of melasma (40%) were
observed in a higher proportion of patients as
compared to a single pattern of melasma (34%)
among patients using cosmetics.
Of the 266 female patients who participated
in the study, 23 (8.6%) patients reported the use
of oral contraceptives. Of the patients on oral
contraceptives, 19 had a history of oral
contraceptive use since 1–3 years and 7 of
these patients also reported a history of
melasma for 1–3 years. However, a statistically
significant relationship could not be established
due to a smaller sample size. But, the possibility
of oral contraceptives precipitating melasma in
2.6% (7/266) women cannot be ruled out
(Fig. 1).
The association of other conditions with the
prevalence of melasma and disease chronicity
revealed that a higher proportion of
hypertension cases (80%) and thyroid disease
(74%) were associated with a chronicity of more
than 3 years. A statistically significant (p\0.05)
association was observed between the
socioeconomic status of the patient and
disease chronicity. A higher proportion of
patients belonging to the lower middle class
(56%) had a chronicity of[3 years as compared
to the other three groups (40–47%).
About 51% of the women with multiple
pregnancies had a history of melasma as
compared to women with single (25%) or no
pregnancy (24%). Thus, there is a possibility
that pregnancy might be a precipitating factor
in melasma. Of 37 patients who had achieved
menopause, only 5 had a relapse.
Overall, 51% of the patients had not received
any treatment for melasma. However, 71% of
the patients who had tried previous treatments
had used triple combination with the majority
having used a mometasone-based triple
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combination. The use of triple combinations
was highest in the southern region followed by
the western region. Clinical evaluation of these
patients revealed telangiectasia (7%) and
exogenous ochronosis (3%).
DISCUSSION
Melasma is a hyperpigmentation disorder that
occurs on the sun-exposed areas of the skin.
Hyperpigmentation appears on the face and
neck; however, it may also occur in other
locations. Caucasian women and individuals
of darker complexion are more prone to this
disorder [12, 13]. Melasma has been reported in
8.8% of Latin American females in the southern
USA and in up to 40% population in south-east
Asia [14, 15].
Melasma is more prevalent among women.
There is no documented literature for the
overall prevalence of melasma in India. The
present study demonstrated melasma in 24.4%
men consistent with the results of previous
studies that showed melasma in 19.9% [6] and
25.8% [16] of male patients of Indian origin.
The female to male ratio in the present study
was 4:1 with lesser variation across all the four
regions included in the present study, similar to
the previous studies conducted in India [6].
Studies outside India have reported a higher
proportion of females with melasma.
Sivayathorn et al. [14] reported a female to
male ratio of 6:1 in a Malaysian population and
24:1in an Indonesian population.
The average age of melasma patients was
37.2 ± 9.3 years with statistically significant
variation across four regions. The mean age of
patients in the eastern region was 34.3 years,
similar to a hospital-based study from the same
region (33.4 years) [6]. The mean age of onset of
melasma observed in the present study was
34.1 years; however, a previously conducted
hospital-based study reported the age of onset
to be 29.9 years [6]. The disease chronicity of 3
years was similar to a previously conducted
hospital-based study [6]. A p value very close to
Fig. 1 Effect of various explanatory variables on prevalence of melasma
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the threshold significance level (0.05) indicates
that the association between the two could not
be rejected and it may be in this case because of
sampling limitations.
The present study demonstrated a positive
family history of melasma in 31.1% patients
with minimal variations across the four regions.
A previously conducted study has reported a
similar (33.3%) proportion of positive family
histories among patients with melasma [6]. In
addition, a positive family history was reported
in 20–70% patients in other studies from the
past [17, 18]. The presence of positive family
history demonstrated a correlation with the
occurrence of melasma; however, it showed no
association with the regions.
Centrofacial and malar regions were
predominantly observed among the patients
included in the present study. The patterns
exhibited regional variation as reported in the
previous studies from India [6, 8]. Mandibular
pattern was observed only among patients
from the northern region. The present study
showed a positive association between the
pattern of melasma and gender of the
patients. Multiple patterns were predominant
in females and single pattern was predominant
in males.
Multiple causative factors have been
implicated in the etiology of melasma with UV
radiation being the single most important
factor. Pathak et al. [19] reported that
exposure to sunlight exacerbated melasma in
100% of patients. In Orientals, 72.4% patients
reported exacerbation due to sun exposure [14];
however, a previously conducted study of
Indian origin showed exacerbation in 55.1%
patients with melasma [6]. The use of sunscreen
is effective in the prevention of melasma and in
the enhancement of the efficacy of other topical
therapies for melasma [20].
A previously conducted Indian study has
demonstrated a greater correlation between
pregnancy, use of oral contraceptives and
melasma [6]. The present study demonstrated
that multiple pregnancies and use of oral
contraceptive pills might be precipitating
factors for melasma. However, further studies
are needed to ascertain these facts [13, 19].
The present study demonstrated melasma in
11% patients with thyroid disorder as compared
to 6.4% in a previous study [6]. A further
analysis in the present study revealed that the
presence of thyroid disorder could be a
precipitating factor in only 0.7% female
patients.
Most patients included in the present study
visited a dermatologist and received treatment
for melasma. However, a large proportion of
patients were unsatisfied with the treatment
being received. Most patients received
mometasone triple-based combination for
melasma, but 49% of the patients were
unsatisfied with the treatment. A regional
variability was observed in the use of triple
combination with the highest use in the
western and eastern regions.
CONCLUSION
The result of the study showed that there is a
regional variability in the demographics,
clinical manifestations and factors that
precipitate melasma among patients in India.
There was a strong correlation between the
family history and prevalence of melasma. Sun
exposure is a major precipitating factor in
melasma, but only 10% of the patients used
sunscreen with SPF [50. Other factors such as
concomitant medication, chronicity of disease,
multiple pregnancies and use of oral
contraceptives might precipitate melasma. The
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sample size of the present study has limited the
ability to find the association between some of the
factors such as pregnancy, oral contraceptive pills
usageand concomitantconditionswithmelasma.
Further evaluation in a large patient pool will be
useful.
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